[Forensic medical implications of histomorphological changes in the bone and cartilage tissues under effect of radiation].
The objective of the present work was to study roentgenological, microscopic, and histomorphological changes in the bone and cartilage tissues under effect of different doses of gamma-ray radiation from Gammatron-2 (GUT Co 400) and betatron bremsstrahlung radiation (25 MeV). The total radiation dose varied from 9.6 Gy to 120 Gy per unit area during 5-8 weeks. The study included 210 patients at the age from 7 to 82 years (97 men and 113 women). Histomorphological studies were carried out using samples of bone and cartilage tissues taken from different body regions immediately after irradiation and throughout the follow-up period of up to 4 years 6 months. Control samples were the unexposed bone and cartilage tissues from the same subjects (n = 14). The tissues were stained either with eosin and hematoxylin or by Van Gieson's and Mallory's methods. Gomori's nonspecific staining was used to detect acid and alkaline phosphatase activities. Moreover, argyrophilic substance was identified in the cartilaginous tissue. Best's carmine was used for glycogen staining and Weigert's stain for elastic fibers. Metachromasia was revealed by toluidine blue staining and fat by the sudan III staining technique. In addition, the ultrastructure of cartilaginous tissue was investigated. Taken together, these methods made it possible to identify the signs of radiation-induced damage to the bone and cartilage tissues in conjunction with complications that are likely to develop at different periods after irradiation including such ones as spontaneous fractures, deforming arthrosis and radiation-induced tumours.